This paper investigates which countries and/or regions are potential markets for global portfolio management services by displaying how the benefits of international diversification differ from country to country. The impact of the well-recognized phenomenon of home bias and short-sales on international investments is also modeled in our analysis. The empirical results of our study suggest that investors in less developed countries, particularly those in East Asia and South Asia, receive greater benefits from international diversification than investors in the rest of the world. These benefits are particularly noticeable in the reduction in volatility. Sub-period and intertemporal analyses show that the benefits of global diversification decrease slightly. This is consistent with the finding of previous studies regarding the increasing integration of the world financial market. Our results are especially useful for financial professionals as they identify target clients for global wealth management services.
I. INTRODUCTION
Incomes generated by business lines of global wealth management provide key revenue for many major financial institutions across the globe, particularly during economic downturns.
This was especially shown to be true in 2008, when the top banks in the U.S. posted earnings from global wealth management services despite facing huge losses in other business lines.
Therefore, identifying the potential target clients to generate such fee incomes is a critical issue for financial institutions. Previous research examines the methods of creating optimal portfolios as well as confirms the benefits of international diversification for domestic investors 1 . The increase in the idiosyncratic volatility of asset prices in recent years highlights this effectiveness (e.g., Ang, Hodrick, Xing, Zhang, [2009] ; Bekaert, Hodrick, and Zhang, [2010] , Koedijk, Kool, Schotman, and van Dijk [2003] ). Current literature on this topic, while evaluating the performance of internationally diversified portfolios from investor's perspective, rarely analyzes the issue from a perspective that would benefit the marketers in the asset management industry.
In addition, early studies fail to model the home-biased investing behavior when evaluating the diversification benefits. A study from the angle of the service providers assists in discovering possible clients of global wealth management services. In this paper, we customize the optimal asset strategies in each country and compare the economic value of international diversification across 73 countries while considering home-bias investments and no short-sales in portfolios.
This study differs from previous studies in two major aspects. First, this paper synthesizes the major concepts and/or modi operandi that generate feasible investing strategies.
We estimate the benefits of optimal asset allocations in a wide range of countries while taking into account home-bias investments and no-short sales in designing the empirical framework.
We consider the impact of the well-recognized phenomenon of home-biased investments on the benefits of diversification to provide practical results for asset management professionals. 2 The nonnegative-weighting optimal strategies are frequently considered in previous empirical research, particularly as they are related to developing countries (De Roon, Nijman, and Werker, [2001] ; Li, Sarkar, and Wang, [2003] ). However, the short-sale constraints should be extended to analyses involving developed economies since such limits might be imposed, temporarily or permanently, by rich countries, such as what took place in Australia and the U.S. during the 2008 financial crisis. Furthermore, although literature has documented that investors tend to allocate larger amounts of their fund than they should in their domestic assets (e.g., French and Poterba [1991] , Grinblatt and Keloharju [2001] , Hau and Rey [2008] , Huberman [2001] ), previous empirical studies do not directly model investing home biases in their estimations of diversification benefits. Therefore, our study focuses on this second issue from a perspective of risk management. Imposing investment constraints on efficient frontiers is equivalent to constructing the optimal portfolio with shrinkage in estimating covariances, which leads to a decrease in a portfolio's volatility (Green and Hollifield [1992] , and Jagannathan and Ma [2003] ). For local investors in different countries, the efficiency frontiers do not relapse analogously in proportion to a decrease in Sharpe ratio as the investments become more homebiased. Because of this, comparing the gains of international diversification under upper-and lower-bound investment constraints across the world is a critical issue to international investors.
This paper also differs from previous studies by examining the cross-nation variation in the gains of global diversification over various periods. The rapid growth of developing economies in the recent decade, such as so-called the BRIC (Brazil, Russia, India, and China), not only provides investing opportunities but also creates clients who seek advice to help diversify their portfolios internationally. An expansion of investment opportunities brought by foreign assets may be much more attainable for investors in less developed markets than those in rich countries. The countries in which domestic investors receive comparatively higher benefits from international diversification imply stronger demand for global asset management service.
Finally, this paper examines the effectiveness of international diversification to domestic investors over various business cycle periods. This over-time analysis provides insights for investors about diversification benefits in an increasingly liberalized and integrated world financial market.
Detecting the target market for international asset management services is critical for financial institutions for several reasons. First, the revenue generated by related wealth management means stable cash flows for financial institutions. Such fee incomes are particularly important for financial industries in rich economies where profit margins earned from domestic clients is narrowing. Second, for investors in countries with a poorly performing market, it is possible to seek investing opportunities overseas that outperform the menu at home. Due to cross-country heterogeneities of institutional systems, cultural backgrounds, and natural endowments, the nonsynchronous movements of security prices across markets provide The empirical results of our analysis of 73 countries suggest that domestic investors in emerging markets, particularly those in East Asia and South Asia, benefit the most from international diversification. This finding is particularly noticeable in the reduction of risk.
However, during certain periods, local investors in developed countries also can obtain significant mean-variance efficiency benefits, both economically and statistically. The intertemporal analysis shows that the benefits of global diversification benefits slightly decrease with the increasing integration of the world financial market.
The paper is organized as follows. Section II describes the estimate of the benefits of international diversification. Section III describes the data used in this study. Section IV reports the major empirical results found through the international comparison of diversification benefits. We check the robustness of our findings by conducting sub-period and over-time analyses in Section V. Section VI presents conclusions and discusses relevant issues.
II. BENEFITS OF HOME-BIASED INTERNATIONAL DIVERSIFICATION
The increase in risk-adjusted performance and the reduction in volatility brought by the international diversification are used to estimate the benefits of such diversification in each country. Suppose international equity investments can be characterized as a vector of multivariate returns of N assets, R T . The risk premiums and variance-covariance of asset returns can be expressed as a vector  and a positive definite matrix V, respectively. Let  be the set of all real vectors w that define the weights such that w 1 T  1, where 1 is an N-vector of ones.
Following the method of Markowitz (1952), a representative investor maximizes the return of her portfolio, given the same volatility, by allocating funds internationally. The global efficient frontier can be then expressed as a Lagrangian function:
where  p denotes the expected return on the portfolio, and the shadow prices  and  are two positive constants. The quadratic programming solution for asset spanning is w p .
The effect of short-sales (SS) constraints and home bias (HB) investing behavior is considered in our analysis. This is because in some developing countries, short-selling is not allowed for foreign investors. 3 Furthermore, it has been well documented that investors tend to invest in domestic securities above the optimal level. Though home bias is not a constraint in investing, such behavior can be modeled as upper bounds in the optimal portfolio. Given the multiple bounds described above, the Kuhn-Tucker conditions are then applied to solve the 3 See De Roon, Nijman, and Werker (2001); Harvey (1995); Li, Sarkar, and Wang (2003); and Pástor and Stambaugh (2000) .
multiple-constraint optimization. The subset of portfolio weights P L,D with short-sales constraints and home-biased investments (SS+HB(L)) in country D can be described as:
where w D is the proportion of the domestic assets, and L is the minimum portfolio weight that the investor places in the home market. A greater L implies a stronger home-bias tendency when the investor forms a portfolio strategy. The constrained optimal weights can be solved by applying the Kuhn-Tucker conditions when the complementary slackness conditions, primal constraints, and gradient equations are fulfilled.
The benefits of diversification can be measured in two ways. The first is the maximum increase in mean-variance efficiency caused by diversifying a portfolio internationally while still holding a certain portion of domestic assets. Since the incentives of diversification are not only to seek higher yields but also to reduce a portfolio's volatility, the maximum Sharpe ratio (MSR)
represents the highest mean-variance efficiency that can be achieved by the international efficient frontier. Specifically,
For the domestic investor, therefore, the greatest improvement in unit-risk return brought by
where SR D is the Sharpe ratio for the domestic portfolio in country D. This trend is particularly evident in countries of low-or mid-level income. [INSERT Table 2 ABOUT HERE]
IV. MAJOR EMPIRICAL RESULTS
The resulting disproportional distribution of funds leads to a challenge to the feasibility of optimal asset allocation that only considers short-sales. As shown in Panama (12.9%), Malta (11.4%) and Bermuda (9.5%), which totally represents less than 1% of global market value, this optimal investing strategy is hardly executable. On the other hand, the weights on the major financial markets are either negligible or zero. A similar phenomenon can also be found in the weights of the MVP. Such investments in small markets may be infeasible in reality since they imply that no domestic investments are made in most countries, particularly in developed nations. The "corner solutions" may result in investor concern on the illiquidity of the optimal portfolios as well as volatility in asset values triggered by the excessive foreign capital in-and outflows..
Our measures of the benefits of international diversification also consider the effect of home bias. The disproportional distribution of funds may cause an investor to hesitate to implement no-short-selling global diversification strategies. Investors, particularly those in industrial countries, may want to overweigh the securities in their home markets when they consider international diversifying strategies. Table 2 shows that the gains of international diversification with various degrees of home bias to local investors in low-and middle-income countries, both measured by the increase in risk-adjusted return and the reduction in volatility, are still greater than those in developed countries. This finding holds for the various scenarios of home-bias (HB) investments, though the proportion of decrease varies from country to country.
Diversification benefits erode considerably when asset allocation becomes more home-biased.
However, on average, domestic investors can still slightly improve mean-variance efficiency and reduce volatility through diversification strategies that include a 5% investment in the global market. Figure 1 shows the impact of home bias on the mean-variance efficiency of the global portfolios. We use the U.S. portfolio as an example. The Sharpe ratio curve with least constraints, no HB, is evidently the most mean-variance efficient. When the investments become increasingly home-biased, the economic value of diversification decreases, as displayed by the downward-moving curve. However, the finding also suggests that, for an investor in the U.S., the globally-diversified portfolios with any level of home bias are still preferable to holding only a domestic portfolio. This fact also holds true for investors in the other countries.
[INSERT FIGURE 1 ABOUT HERE]
The impact of home-biased investments on the change in the shapes of the efficient frontiers varies from country to country. In Figure 2 , we select 8 countries as an example and demonstrate their efficient frontiers with various degrees of home bias. The domains of the optimal portfolio shrink and mean-variance efficiencies decline as domestic investors allocate increasing amounts of funds in their home securities. However, the shape transformation and transfer of frontiers diverge due to deviations in the mean-variance efficiency and interdependences among countries. For instance, the efficient frontiers of the U.S. and the U.K.
are nearly identical under the situation SS+HB(40%), but they gradually separate as the portfolio becomes more home-biased. Conversely, home-bias causes investment sets of Argentina and Bulgaria, primarily, to be of a higher variance while those of Japan have a lower return. The relative magnitude of a country's diversification benefits is determined by (1) the marginal contribution in mean-variance brought by portfolios in other countries, and (2) lower correlations between domestic markets and foreign assets. The impact of home bias on the optimal portfolio selection differs from country to country. This implies that investors in various countries need professional wealth allocation services to customize international portfolios that will bring optimal results.
[INSERT FIGURE 2 ABOUT HERE] Figure 3 shows that the benefits of ranks of diversification benefits for all countries are not constant across different scenarios, particularly for the increase in Sharpe ratio. The emerging markets, on average, are concentrated on the columns to the left, indicating that investors in these countries benefit the most out of all countries in the sample group. In Panel A, a high  under short-sales constraints does not necessarily imply a high  under home bias constraints. The benefits with various degrees of home-bias decrease but not proportionally in size as the investments become more home-biased. This is associated with the difference in the effect of correlations and marginal contribution of mean-variance efficiency brought by other markets to each country. Though the portfolios consist of 95%of home assets, the fact that both  and  benefits are non-negative suggest the value of international diversification to the local investor.
[INSERT FIGURE 3 ABOUT HERE] Table 3 reports a measure of diversification benefits across various groups of countries.
Domestic investors in less developed countries benefit more than those in richer economies with different investment constraints, measured by both an increase in Sharpe ratio and a reduction in volatility. We test the null hypothesis that there is no statistically significant difference between the countries in the tested group and the rest in the world. Since there is no sound theory supporting Gaussian distribution of diversification benefits, statistics for the truncated t-test suggested by Bagnoli and Bergstrom (2005) and the non-parametric Mann-Whitney test are implemented to minimize the possible departure from normality. All statistics are presented in absolute values. Both tests suggest that investors in developing economies benefit more than those in developed countries in all situations, particularly in the reduction of volatility. The differences are significant both economically and statistically. Differing from Driessen and
Laeven (2007) using parametric statistics, our empirical results also are shown to be robust by applying non-parametric method.
[INSERT Table 3 ABOUT HERE] 
V. ROBUSTNESS ANALYSIS

Sub-period analysis
To evaluate the effectiveness of diversification, we divide our sample period into three according to the market situation. Following the method described in Section III, we form the optimal portfolios under various scenarios in each country by using sub-sample data. The periods of 97:01-00:03 and 03:02-07:07 are bullish, and the periods of 00:01-03:04 and 07:05-09:12 are bearish. Table 4 shows sub-period analyses of the benefits of international diversification under different constraints in various groups of countries. In general, the benefits of mean-variance efficiency from diversification are greater in bullish periods than in bearish periods. However, the absolute value of reduction in volatility seems to have no relation to business cycle. In these sub-periods, investors in middle-and low-income countries benefit more than those in highincome countries. The differences in  and  between countries at various developmental stages are both economically and statistically significant under all constraints.
[INSERT Table 4 ABOUT HERE] as an option of enhancing risk-adjusted return during recession.
Inter-temporal analysis
As the world market becomes increasingly integrated, and due to recent international financial trends-lower domestic asset returns, stronger co-movement of prices, and timevarying idiosyncratic risk-investors may question effectiveness of international diversification. [INSERT Table 5 
